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WIPE 

Background of the Invention 

The present invention relates generally to wipes and 
more particularly to a wipe containing a urease inhibitor to 
reduce production of ammonia from urine. 

Diaper rash is caused by several factors, one of 
which is prolonged exposure to moisture. Moisture is conducive 
to bacteria growth and promotes skin maceration and breakdown 
which allows the bacteria to infect the damaged skin. The 
occasional presence of feces which can include vast numbers of 
organisms further increases the potential for bacterial and 
fungal infection of damaged skin. Further, some bacteria 
produce ammonia through degradation of urine. Ammonia is used 
as a nutritional substrate by bacteria, resulting in growth of 
more bacteria and production of more ammonia in an increasing 
detrimental cycle. The production of ammonia also raises the 
pH of the skin. Normal skin pH is between about 4 and about 
6.8. This range tends to inhibit bacterial growth. As pH 
increases, bacterial growth increases. Further, some enzymes 
contained in feces such as lipases and proteases which damage 
skin are more active at high pH. The skin can also be damaged 
by an increase in pH. Thus, the production of ammonia causes 
several detrimental effects which can lead to diaper rash. 

Increases in ammonia also increase offensive odors 
which can be embarrassing particularly for incontinent adults. 
Thus, reduction of ammonia production from urine is 
advantageous for several reasons. Accordingly, there is a need 
for a wipe or other preparation which reduces production of 
ammonia . 

Summary of the Invention 

Briefly, a method of this invention inhibits 
production of ammonia from urine held adjacent a user's skin 
by an article. The method comprises applying a composition to 
an area of the wearer's skin. The composition includes a Yucca 
sp. extract. 
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In another aspect, a wipe of the present invention 
comprises a flexible sheet and a composition held by the sheet 
including a Yucca sp. extract. 

Other features of the present invention will be in 
5 part apparent and in part pointed out hereinafter. 

Detailed Description of the Preferred Embodiment 

In accordance with the present invention, it has been 
discovered that compositions containing a Yucca sp. extract 
(hereinafter yucca extract) , and more particularly Yucca 
, 10 schidigera are highly effective urease inhibitors (i.e., 

!f :5 = 

Q substances which inhibit production of ammonia from urine) when 

the compositions are applied directly to the skin or 
incorporated into a substrate such as a woven or non-woven 
material and used as a wipe. 
15 The compositions of the present invention can be 

incorporated into a wet wipe, hand wipe, household wipe, 
industrial wipe and the like having an improved ability to 
flj inhibit production of ammonia from urine. Materials suitable 

W for the substrate of the wet wipe are well known to those 

P 

!U 20 skilled in the art, and are typically made from a fibrous sheet 
material which may be either woven or nonwoven. For example, 
the wet wipes incorporating the ammonia inhibiting compositions 
of the present invention may include nonwoven fibrous sheet 
materials which include meltblown, coformed, air-laid, 

2 5 bonded-carded web materials, hydroentangled materials, and 

combinations thereof. Such materials can comprise synthetic 
or natural fibers, or a combination thereof. Typically, wet 
wipes have a basis weight of between about 2 5 grams per square 
meter and about 12 0 grams per square meter and desirably 

3 0 between about 4 0 grams per square meter and about 90 grams per 

square meter. 

In one embodiment, the wet wipes incorporating the 
ammonia inhibiting compositions of the present invention 
comprise a flexible sheet such as a coformed basesheet of 
35 polymeric microfibers and cellulosic fibers having a basis 
weight between about 60 grams per square meter and about 8 0 
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grams per square meter and desirably about 75 grams per square 
meter. Such coformed basesheets are manufactured generally as 
described in U.S. Patent No. 4,100,324, which is hereby 
incorporated by reference. Typically, such coformed basesheets 
comprise a gas-formed matrix of thermoplastic polymeric 
meltblown microfibers (e.g., polypropylene microfibers) and 
cellulosic fibers (e.g., wood pulp fibers). 

The relative percentages of the polymeric microfibers 
and cellulosic fibers in the coformed basesheet can vary over 
a wide range depending upon the desired characteristics of the 
wet wipes. For example, the coformed basesheet may comprise 
between about 2 0 weight percent and about 100 weight percent, 
desirably between about 2 0 weight percent and about 60 weight 
percent, and more desirably between about 30 weight percent and 
about 40 weight percent of the polymeric microfibers based on 
the dry weight of the coformed basesheet being used to provide 
the wet wipes. 

Alternatively, the wet wipes incorporating the 
ammonia inhibiting compositions of the present invention may 
comprise a flexible sheet such as a composite including 
multiple layers of materials. For example, the wet wipes may 
include a three layer composite including an elastomeric film 
or meltblown layer between two coformed layers as described 
above. In such a configuration, the coformed layers may define 
a basis weight between about 15 grams per square meter and 
about 3 0 grams per square meter and the elastomeric layer may 
include a film material such as a polyethylene metallocene 
film. 

As previously mentioned, the wet wipes contain an 
urease inhibiting composition which is absorbed into the wet 
wipes. The amount of solution contained within each wet wipe 
may vary depending upon the type of material being used to 
provide the wet wipe, the type of solution being used, the type 
of container being used to store the wet wipes, and the desired 
end use of the wet wipes. Generally, each wet wipe contains 
between about 150 weight percent and about 600 weight percent 
and desirably between about 250 weight percent and about 450 
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weight percent solution based on the dry weight of the wipe for 
improved wiping. In one particular embodiment, in which the 
wet wipes are made from a coformed material comprising between 
about 3 0 weight percent and about 4 0 weight percent polymeric 
microfibers based on the dry weight of the wipe, the amount of 
solution contained within the wet wipe is between about 300 
weight percent and about 400 weight percent and desirably about 
330 weight percent based on the dry weight of the wet wipe. 
If the amount of solution is less than the above- identified 
range, the wet wipe may be too dry and may not adequately 
perform. If the amount of solution is greater than the 
above -identified range, the wet wipe may be oversaturated and 
soggy and the solution may pool in the bottom of the container 
holding the wet wipes . 

The urease inhibiting solution incorporated into the 
wet wipes should contain an amount of yucca extract sufficient 
to provide urease inhibiting activity. A suitable amount of 
yucca extract is at least about 0.001 weight percent, and more 
desirably at least about 0.01 weight percent based on the total 
weight of the solution. Further, the amount of yucca extract 
should be small enough to prevent undesirable coloration of the 
solution. Desirably, the amount of yucca extract is less than 
about 1.0 weight percent based on total weight of the solution. 
Although other yucca extracts may be used without departing 
from the scope of the present invention, in one embodiment the 
yucca extract comprises Yucca schidigera, and more 
particularly, a Yucca schidigera. solution sold under the trade 
designation Yucca 70 by Sher-Mar Enterprises of Poway, 
California . 

The urease inhibiting solution of the present 
invention which is incorporated into the wet wipes may also 
contain a variety of other components which may assist in 
providing the desired wiping and urease inhibiting properties. 
For example, the components may include water, emollients, 
other surfactants, preservatives , chelating agents, pH buffers, 
fragrances, urease inhibiting actives, or combinations or 
mixtures thereof. The solution may also contain lotions and/or 
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medicaments. To provide reduced skin irritation, the solution 
desirably includes at least about 80 weight percent water and 
more desirably at least about 90 weight percent water based on 
the total weight of the solution. 

In another embodiment of the present invention, the 
compositions can be incorporated into products to be directly 
applied to the skin. Such products may include hand and body 
lotions as well as various types of soaps. The urease 
inhibiting lotion or soaps should contain an amount of yucca 
extract sufficient to provide urease inhibiting activity. A 
suitable amount of yucca extract for incorporation into lotions 
is at least about 0.001 weight percent, and more desirably at 
least about 0.01 weight percent based on the total weight of 
the lotion. Further, the amount of yucca extract should be 
small enough to prevent undesirable coloration of the lotion. 
Desirably, the amount of yucca extract is less than about 1.0 
weight percent based on total weight of the lotion. Although 
other yucca extracts may be used without departing from the 
scope of the present invention, in one embodiment the yucca 
extract comprises Yucca schidigera, and more particularly, a 
yucca schidigera solution sold under the trade designation 
Yucca 70 by Sher-Mar Enterprises. 

For soaps, a suitable amount of yucca extract is at 
least about 0.001 weight percent, and more desirably at least 
about 0.01 weight percent based on the total weight of the 
soap. Further, the amount of yucca extract should be small 
enough to prevent undesirable coloration of the soap. 
Desirably, the amount of yucca extract is less than about 1.0 
weight percent based on total weight of the soap. Although 
other yucca extracts may be used without departing from the 
scope of the present invention, in one embodiment the yucca 
extract comprises Yucca schidigera, and more particularly, a 
Yucca schidigera solution sold under the trade designation 
Yucca 70 by Sher-Mar Enterprises. 

The urease inhibiting soaps and lotions of the 
present invention may also contain a variety of other 
components which may assist in providing the desired cleaning 
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and urease inhibiting properties. For example, the soaps or 
lotions may also contain an alcohol such as ethyl alcohol, 
isopropyl alcohol, propyl alcohol, or mixtures of ethyl and 
isopropyl alcohols. Also, the lotions and soaps may contain 
water, emollients, other surfactants, preservatives, chelating 
agents, pH buffers, fragrances, urease inhibiting actives, or 
combinations or mixtures thereof. Typically, the lotions and 
soaps will contain a high percentage of water to reduce the 
possibility of skin irritation. 

In another embodiment, the urease inhibiting 
compositions of the present invention incorporating a urease 
inhibiting agent can be incorporated into or onto a cellulosic 
web substrate such as facial tissue, bathroom tissue, feminine 
care product, hand towels, surgical drapes , gowns, bedsheets, 
pillowcases and the like. In this embodiment, the substrate 
will typically contain at least about 0.001 weight percent, and 
more desirably at least about 0.01 weight percent based on the 
dry weight of the substrate. Further, the amount of yucca 
extract should be small enough to prevent undesirable 
coloration of the substrate. Desirably, the amount of yucca 
extract is less than about 1.0 weight percent based on total 
weight of the substrate. Although other yucca extracts may be 
used without departing from the scope of the present invention, 
in one embodiment the yucca extract comprises Yucca schidigera, 
and more particularly, a Yucca schidigera solution sold under 
the trade designation Yucca 70 by Sher-Mar Enterprises. It is 
envisioned that the composition may be applied to at least one 
of the outer faces of the sheet by a conventional process such 
as printing or coating. Alternatively, the composition may be 
held within the sheet between its outer faces. 

As will be appreciated by those skilled in the art, 
the previously described urease inhibiting compositions may be 
used to inhibit production of ammonia from urine such as occurs 
when urine is held adjacent a user's skin by an article such 
as a diaper, training pants, other child care products, other 
infant care products, adult care products and feminine care 
products. The compositions are applied to an area of the 
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wearer's skin. As will be appreciated by those skilled in the 
art, the compositions may applied to the skin by any 
conventional method such as being applied directly to the skin 
as a lotion or indirectly applied to the skin during use of a 
product (e.g., as a residue of soap or from a wipe) . Although 
the compositions may be applied in other concentrations without 
departing from the scope of the present invention, in one 
embodiment at least about 0.001 gram per square centimeter of 
yucca extract is applied to the area of the user 1 s skin. 

The present invention is illustrated by the following 
examples which are merely for the purpose of illustration and 
is not to be regarded as limiting the scope of the invention 
or manner in which it may be practiced. 

EXAMPLE 1 

Various commercially available yucca extracts used 
for animal feed supplements were tested to determine their 
urease inhibiting efficacy. Two milliliters (ml) of the 
respective yucca extract, 18 ml of urine and 2 ml of jack bean 
urease (10 milligrams/milliliter (mg/ml) ) were placed in a 50 
ml conical tube. The jack bean urease was obtained from Sigma 
Chemical Company of St. Louis, Missouri, and identified as U- 
4002. The final concentration of jack bean urease used was 
0.91 mg/ml (1.0 mg jack bean urease = 10 00 U) . The tube was 
capped and the contents vigorously mixed with a vortex. After 
a two hour incubation period at 25 degrees Celsius, the ammonia 
in gas phase above the mixture was analyzed using a Gastec® 
ammonia detection tube available from Gastec Corporation of 
Ayase-shi Kanagawa-ken, Japan. A control mixture containing 
2 ml of de- ionized water, 18 ml of urine and 2 ml of jack bean 
urease was also analyzed. 

Four yucca extracts which were tested included 100% 
pure Yucca schidigera powder sold under the trade designation 
Desert Pure Yucca by Sher-Mar Enterprises of Poway, California, 
a Yucca schidigera solution sold under the trade designation 
Yucca 70 by Sher-Mar Enterprises, 50% food grade yucca powder 
sold under the product code YUCEXT50 by Garuda International, 
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Inc. of Lemon Cove, California, and a yucca powder sold under 
the trade designation Dinase-30-dry by Diversified Nutri-Agri 
Technologies, Inc. of Gainesville, Georgia. The Desert Pure 
Yucca and the Dinase-3 0-dry yucca powders exhibited low 
apparent urease inhibiting activity. The 50% food grade yucca 
exhibited medium apparent urease inhibiting activity, and the 
Yucca 70 exhibited high apparent urease inhibiting activity. 
Specific results are shown in Table 1. 



TABLE 1 



Yucca Extract 


Extract 
Concentration 


Ammonia 
Measured 
(ppm) 


% Inhibition 
of Released 
Ammonia 


None 




780 




Dinase-3 0-dry 


0 . 9 mg/ml 


620 


20 . 5 


Yucca 70 


9.1 % 


130 


83.3 


100% pure Yucca 
schidigera powder 


0 . 9 mg/ml 


740 


5.1 


50% food grade 
yucca powder 


0 . 5 mg/ml 


600 


23 . 1 



EXAMPLE 2 

Various concentrations of Yucca schidigera extract 
were studied to determine their urease inhibiting efficacy. 
An amount of a Yucca schidigera solution sold under the trade 
designation Yucca 70 by Sher-Mar Enterprises was thoroughly 
mixed in a vortex with 18 ml of urine and 2 ml of jack bean 
urease. After a 2 hour incubation period at 25 degrees 
Celsius, the resulting mixture was analyzed with an ammonia 
detection tube. A control mixture containing only 18 ml of 
urine, 2 ml of de- ionized water and 2 ml of jack bean urease 
was also analyzed . 

The results of the mixtures containing the yucca 
extract were compared to the control mixture. The final 
concentrations of the yucca extract analyzed were zero weight 
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percent per volume (control mixture) , 0.9 percent, 4.6 percent, 
and 9 . 1 percent . The 0 . 9 percent mixture containing 6 . 3 
milligrams of yucca extract solids per milliliter of urine 
demonstrated about 54 percent reduction in gas phase ammonia 
from the control mixture. The 4.6 percent mixture containing 
31.5 milligrams of yucca extract solids per milliliter of urine 
and the 9.1 percent mixture containing 63 milligrams of yucca 
extract solids per milliliter of urine demonstrated more than 
90 percent reduction in gas phase ammonia from the control 
mixture. Specific results are shown in Table 2. 



TABLE 2 



Yucca-70 
Concentration (%) 


Ammonia Measured 
(ppm) 


% Inhibition of 
Released Ammonia 


0 


610 




0 . 9 


283 


53 .6 


4 . 6 


38 


93 . 8 


9 . 1 


53 


91.3 



EXAMPLE 3 

This Example is similar to Example 2 except that 
Proteus mirabilis was used instead of jack bean urease. 
Various concentrations of Yucca schidigera extract were studied 
to determine their efficacy for inhibiting this type of urease. 

Proteus mirabilis (ATCC 2 9906) bacteria were 
recovered from frozen state by growing the appropriate 
bacterial coated MicroBank Bead (available from Pro Lab, Inc. 
of Austin, Texas) in 10 ml of trypticase soy broth (TSB) 
(available from Difco of Ann Arbor, Michigan) in a 15 ml 
sterile loosely tightened screw capped conical tube overnight 
at 37 degrees Celsius. The tube was held stationary. Upon 
observation of turbidity, the bacterial suspension was checked 
for purity by isolation plate and Gram stain. Once determined 
that the isolate was Proteus mirabilis , a colony from the 
isolation plate was transferred to 10 ml of TSB in a 15 ml 
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sterile screw capped conical tube and incubated overnight at 
37 degrees Celsius under facultative conditions. Bacterial 
suspension from this overnight TSB culture was used. 

An amount of a Yucca, schidigera solution sold under 
the trade designation Yucca 70 by Sher-Mar Enterprises was 
thoroughly mixed in a vortex with 18 ml of urine and 2 ml of 
Proteus mirabilis prepared as described above. After a 22 hour 
incubation period at 37 degrees Celsius, the resulting mixture 
was analyzed with an ammonia detection tube and pH paper 
(available from Sigma Chemical Company of St. Louis, Missouri) . 
A control mixture containing only 18 ml of urine, 2 ml of de- 
ionized water and 2 ml of Proteus mirabilis was also analyzed. 

The results of the mixtures containing the yucca 
extract were compared to the control mixture. The final 
concentrations of the yucca extract analyzed were zero weight 
percent per volume (control mixture) , 0.9 percent, 4.6 percent, 
and 9.1 percent. The 0.9 percent mixture containing 6.3 
milligrams of yucca extract solids per milliliter of urine 
demonstrated substantially no reduction in gas phase ammonia 
from the control mixture and a pH about the same as the pH of 
the control mixture, i.e., 9.2. The 4.6 percent mixture 
containing 31.5 milligrams of yucca extract solids per 
milliliter of urine demonstrated about 60 percent reduction in 
gas phase ammonia from the control mixture and a pH of about 
8.8, and the 9.1 percent mixture containing 63 milligrams of 
yucca extract solids per milliliter of urine demonstrated more 
than 90 percent reduction in gas phase ammonia from the control 
mixture and a pH of about 7.5. Specific results are shown in 
Table 3 . 
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TABLE 3 



Yucca-70 
Concentration (%) 


Ammonia Measured 
(ppm) 


% Inhibition of 
Released Ammonia 


0 


710 




0.9 


850 


no effect 


4 . 6 


285 


59.9 


9.1 


52 


92 .7 



When introducing elements of the present invention 
or the preferred embodiment (s) thereof, the articles "a", "an", 
"the" and "said" are intended to mean that there are one or 
more of the elements. The terms "comprising", "including" and 
"having" are intended to be inclusive and mean that there may- 
be additional elements other than the listed elements. 

As various changes could be made in the above 
constructions without departing from the scope of the 
invention, it is intended that all matter contained in the 
above description or shown in the accompanying drawings shall 
be interpreted as illustrative and not in a limiting sense. 



